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Chapter 1.  Introduction: Technology and 
transformation 
!
















































































































































































































































Chapter 2.  Literature review: In search of 
transformation 
!





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The use of new technologies can enable the student to take more responsibility for 
his or her own learning. The term “responsibility” is assumed here to describe any 
form of self-motivated meaningful contact with course content or process. This may 
include, but is not limited to, reading, working with audio and video resources, 
researching relevant and related topics, online discussion, use of calculation, analysis 
or simulation software and so on. The use of the term meaningful implies that the 
activity is directed towards attaining the understanding necessary to achieve the 
goals of the course in question. A positive effect on student efficiency and 
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productivity may also be implied in this context. Hall described how a curriculum 
designed with close adherence to Bloom’s Taxonomy (Bloom, 1956) and making the 
learning outcomes visible can increase learners’ engagement with a particular 
module, and notes that “deep level understanding depends upon creating an 



















Research shows that the use of carefully chosen technology can provide the student 
with new opportunities and result in just this kind of student-initiated interaction and 
engagement with subject material that is difficult to foster with other resources alone, 
so that the student is drawn towards increased meaningful contact and interaction 
with the course material and concepts (Morgan, 2003). For example, it has been 
observed that the rapidly increasing amount of information available at students’ 
fingertips today and the corresponding move away from an emphasis on rote learning 
of “facts” puts a greater emphasis on “the development of metacognitive skills, or 
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learning how to learn, in order to… enable students to take responsibility for their 
own learning” (Condie & Livingston, 2007, p. 3). They postulate that the use of new 
technologies must play a significant role in supporting this shift in focus and suggest 
that an added effect of offering a range of opportunities to interact with the subject 
matter in the manner and place of the students’ choosing also has the potential to 
increase their motivation to study. Students were observed to be accessing materials 
“on their own initiative and to improve their understanding of specific topics.” (p. 9) 
 
There is also evidence to suggest that, in addition to being a beneficial side-effect, 
technology can be used explicitly to encourage students to take more responsibility 
for their own learning (Warschauer et al., 1999). Many information-based 
technologies often provide enhanced support for learning, enabling students to “move 
beyond their current level of achievement” (Somekh, 2000, p. 28). There may be an 
implication here that not only does the technology provide increased opportunities 
for learning as already discussed, but also encourages students to take advantage of 
such opportunities of their own volition. However, Somekh sees this as highly 
dependent on the technology and how motivating it is to the target audience. 
Salamon defined a key factor in learning as AIME – Amount of Invested Mental 
Effort (Salamon, 1992). It can be seen that some tools, such as computer-assisted 
learning material and drill-and practice software, may be too complex, or not 
stimulating enough, to increase students’ AIME. However, other tools, such as well-
designed simulations and even relatively low-tech interaction systems such as 
“clickers” may be easier for lecturers to introduce into the teaching environment and 
more straightforward for their students to engage with, resulting in an observable 
increase in the AIME of those students. 
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It is clear that perceived student understanding of a subject is still, at times, based 
primarily on performance in examinations, and many studies seek to lend weight to 
their claims of improved higher-order thinking skills by grounding them in 
quantitative data such as exam results or grade-point averages (Chandra & Lloyd, 
2008; Kekkonen-Moneta & Moneta, 2002; Lei & Zhao, 2007). Studies have 
provided evidence of how successful a technological intervention can be in 
improving student engagement with subject matter and enabling students to take 
responsibility for their own learning. Students whose studies have been supported by 
the careful use of technology have at times been observed to outperform those who 
were not involved, showing a possible link between the use of the online learning 
and improved exam results (W. Hall & White, 1994; Kekkonen-Moneta & Moneta, 
2002; Twigg, 2003). At times, the teachers involved have stated that they did not 
think the technology had had an impact on student learning (W. Hall & White, 
1994). This may at least partly be explained by the fact that teachers do not 
necessarily have an awareness of the degree to which students engage with the 
subject matter in their own time and space, and may also imply that students 
themselves can be the drivers of the use of the online materials rather than the 
teachers. In general, it seems that, although often difficult to detect or directly 
attribute to the technology alone, there are many instances where technological 
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interventions have been shown to have a positive effect on aspects of student 
learning. 
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Chapter 3.  Developing the Transformation 
Framework 
 











































































































































































Foundations for Transformation 
Those factors whose presence may enable 
technology to have the desired transformative effect 
Guiding Questions 
F1 – The presence of a clear rationale 
Has the introduction of technology been driven by an 
explicit rationale?  
 
Has the decision to implement technology influenced 
how the course or intervention is planned? 
 
Has the use of technology prompted a review of what is 
taught?  
F2 – The presence of willing participants Are those involved in the innovation willing participants? 
F3 – The provision of sufficient resources 
Have the time and other resources provided for the 
teacher and students by the institution been augmented 
or adjusted in response the new teaching and learning 
methods and tools? 
 
Are new teaching spaces technology-friendly? 
F4 – The opportunity for professional development 
Has the introduction of new technologies been 
accompanied by appropriate training? 
 
Are educators both confident and competent in the use 
of the chosen technology? 
F5– Ease of use and clarity of purpose 
Is the educational purpose of the technology clear to 
teachers and students?  
 
Can students easily connect the use of the technology to 
specific educational goals? 
!
Table 3-1: Foundations for Transformation 
 































































































































































































































Type of Transformation Area Guiding Questions 
Institutional Transformations 
Transformations in how teaching 
and learning are viewed by the 




I1 – Planning educational 
interventions 
Has the desire to introduce new 
technologies led the institution to explore 
explicit rationales for its use?  
 
Has the decision to implement 
technology influenced how the course or 
intervention is planned? 
 
Has the use of technology prompted a 
review of what is taught? 
I2 – Resourcing educational 
interventions 
Is there evidence that the introduction of 
technology is prompting the institution to 
rethink its approach to time and other 
resources? 
 
Is the use of technology resulting in 
existing spaces being used differently or 
driving a need for alternative teaching 
spaces? Are new teaching spaces 
technology-oriented? 
I3 – Professional Development 
Has the introduction of new technologies 
led to a new focus on professional 
development? 
 
Are educators becoming more confident 
and competent in the use of the chosen 
technology? 
!
Table 3-2: Institutional Transformations 
 
 











































































































Type of Transformation Area Guiding Questions 
Material Transformations 
Transformations in what is taught 
and how it is presented to 
students 
M1 – Efficiency of course delivery 
Has it improved efficiency of course 
delivery? i.e. Has it increased the 
amount of time available for activities 
other than delivery of content? 
M2 – Means of engagement with 
subject matter 
Has it increased the possible variety of 
means of engagement with the material?  
 
Does the course take advantage of this? 
M3 – content and assessment 
Has it enabled new content to be taught 
or less useful/redundant material to be 
removed? 
 
Has it altered the way the course is 
assessed? 
 
Table 3.3: Material Transformations 
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Type of Transformation Area Guiding Questions 
Behavioural Transformations 
Transformations in the “normal” 
day-to-day activities of teachers 
and students 
B1 – Amount and quality of 
interactions 
Has it increased the amount and quality 
of teacher-student and student-student 
interaction? 
B2 - Paedagogy 
Has the introduction of particular 
technologies forced, inspired, enabled or 
otherwise caused a shift in teaching 
styles and approaches? 
B3 – Student Responsibility 
Does the implementation enable the 
student to take more responsibility for his 
or her own learning? 
B4 – Knowledge and 
Understanding of Subject Matter 
Has it facilitated a comparative increase 
in knowledge and understanding of the 
subject matter? 
!
Table 3-4: Behavioural Transformations 
!
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Type of Transformation Area Guiding Questions 
Institutional Transformations 
Transformations in how teaching 
and learning is viewed by the staff, 
department, college or university 
 
I1 – Planning educational 
interventions 
Has the desire to introduce new 
technologies led the institution to explore 
explicit rationales for its use?  
 
Has the decision to implement 
technology influenced how the course or 
intervention is planned? 
 
Has the use of technology prompted a 
review of what is taught? 
I2 – Resourcing educational 
interventions 
Is there evidence that the introduction of 
technology is prompting the institution to 
rethink its approach to time and other 
resources? 
 
Is the use of technology resulting in 
existing spaces being used differently or 
driving a need for alternative teaching 
spaces? Are new teaching spaces 
technology-oriented? 
I3 – Professional Development 
Has the introduction of new technologies 
led to a new focus on professional 
development? 
 
Are educators becoming more confident 
and competent in the use of the chosen 
technology? 
Material Transformations 
Transformations in what is taught 
and how it is presented to 
students 
M1 – Efficiency of course delivery 
Has it improved efficiency of course 
delivery?  
 
Has it increased the amount of time 
available for activities other than delivery 
of content? 
M2 – Means of engagement with 
subject matter 
Has it increased the variety of means of 
engagement with the material?  
 
Does the course take advantage of this? 
M3 – content and assessment 
Has it enabled new content to be taught 
or less useful/redundant material to be 
removed? 
 
Has it altered the way the course is 
assessed? 
Behavioural Transformations 
Transformations in the “normal” 
day-to-day activities of teachers 
and students 
B1 – Amount and quality of 
interactions 
Has it increased the amount and quality 
of teacher-student and student-student 
interaction? 
B2 - Paedagogy 
Has the introduction of particular 
technologies forced, inspired, enabled or 
otherwise caused a shift in teaching 
styles and approaches? 
B3 – Student Responsibility  
Does the implementation enable the 
student to take more responsibility for his 
or her own learning? 
B4 – Knowledge and 
Understanding of Subject Matter 
Has it facilitated a comparative increase 
in knowledge and understanding of the 
subject matter? 
!
Table 3-5: Framework for the identification of technology-related transformations in 




Chapter 4.  Methodology: Putting the Framework to 
work 
!






























































































































































































































































































Figure 4-1: Key data sources
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Chapter 5.  The Vanguard courses 
$




























































































































College of Science and Engineering Learning and Teaching Strategy 
The College of Science and Engineering adheres to the following Principles.  
   
1. The Scholarship of Teaching and Learning   
We are committed to the scholarship of teaching and learning.  As academics, we will learn how to develop our 
teaching approaches in order to achieve better learning by our students, and to help them to develop as effective 
and independent learners.  
  
  
2. Learning with Enquiry   
We are a scholarly community based on enquiry, and on generating knowledge. Students will be made familiar 
with the scientific method from the beginning of their studies; there will be a strong strand of learning with enquiry 
(learning to ask the right questions) at all levels, integrated where possible with our research activities.  
  
3. Personal Learning   
Our learning environment, and the requirements and expectations that we communicate to students, will be 
designed to ensure that they are given, and feel, a genuine responsibility for their own learning, seeing rewards 
and benefits from effectively managing their activities, and negative consequences from failing to do so.  
   
4. Collaborative Learning   
Collaborative learning of an informal nature will be encouraged and study-support measures will be designed with 
that in mind.  Where possible, our degree programmes will contain significant elements of formal collaborative 
learning, supported by academic staff and by flexible computer-based interactions.  
   
5. Flexibility of Learning Styles   
Wherever possible, learning opportunities will respond to the variety of students’ circumstances, experience and 
aptitudes. 
 
6. Assessment for Learning   
In pre-honours years, preparedness to progress to the next level and excellence will be assessed by separate 
elements of summative assessment.  The extent of formal summative assessment will be the minimum required for 
these purposes.  Students will monitor their own learning by self-assessment.  
  
In honours years, summative assessment will be the minimum required to assess the students’ achievement.  
Students will monitor their own learning by self- assessment.  
  
All assessment should be formative, in the sense that students receive feedback on (or can self-assess) their 
performance.  
 

































































































The Principles to Guide the Vanguard Courses 
Assessment 
 
1. Progression and excellence: Separate elements of assessment should determine a 
student’s fitness to progress, and their achievement of excellence. (These elements 
might be within the same piece of assessment.) Students should receive feedback on 
their performance with respect to both of these criteria. 
2. Self Assessment: This should occur at suitable points during the course as a 
routine, rather than extraordinary, element of the assessment structure. Self-
assessments should take place after the students have covered the material that 
relates to a particular learning outcome, so that they can assess their attainment of the 
learning outcome. 
3. Assessment and the curriculum: Formal assessment should reinforce good study 
habits. Assessments should be structured to ensure that students engage with all 
parts of the curriculum, and cannot avoid areas with a ‘question-spotting’ approach. 
Modes of Learning 
1. Empowerment of the students: The students should feel that they are responsible 
for their own learning, taking decisions about how they learn. Where alternative modes 
of study are available, we should in general not regard a student’s decision not to 
participate in one mode as a sign of lack of engagement. Nevertheless, where 
participation in one mode of study is required to attain a learning outcome (e.g. 
laboratory practical) the students should be required to participate. Detailed guidance 
will be provided to students to ensure it is made clear which elements it is compulsory 
to attend. 
2. Interactive/group working: Students should be encouraged to work in groups, and 
supported in this. Students are likely to particularly require guidance in the Semester 1 
of their first year. 
Student Support 
 
1. The “professional student”: As this style of learning is different from the students’ 
experience at secondary school, and in other university courses, they will need to be 
educated in this new style of learning, by a suitable induction process, and receive 
appropriate support during their studies. Staff will provide an encouraging environment 
for students as they commence Vanguard courses, with the expectation that less 
support will be required as students start to take responsibility for their own learning. 
They will need to be aware of our expectations of them, and to have an understanding 
of learning as a process. 
2. Pastoral care: We need to aim for a supportive environment, but one that puts the 
responsibility for seeking support firmly on the students. The activities of individual 
students may be monitored, but this information should be fed to the students to allow 
them to decide themselves whether they should change their participation. They 
should not be contacted by Directors of Studies if they do not attend academic 
activities. Of course, we must remain alert for evidence of serious pastoral problems. 
Resources 
The Learning and Teaching Strategy should not be allowed to lead to long-term 
increases in costs. That is, any investment in one area should be balanced by a 
reduction in resources elsewhere. 
 



















































Technology used in 2006-2007 Affected Principles Use* 
A purpose built online learning 
environment supporting lecture 
notes, discussions, wikis, 
animations, video, simulations and 
self-assessment questions 
 
Assessment – 2. Self assessment Explicit – production of self assessment questions 
Modes of Learning – 1. 
Empowerment of the students 
Explicit – production of online notes 
and other supporting resources 
Modes of Learning – 2. 
Interactive/group working 
Explicit – specific use of discussion 
area 
Student support – 1. The 
“professional student” Implicit 
An integrated student response 
system (clickers which students can 
use to respond to teacher questions 
so that aggregate class responses 
can be displayed) 
 
Assessment – 2. self assessment 
Explicit – design and use of 
questions to test understanding 
used in lectures 
Modes of Learning – 2. 
Interactive/group working 
Explicit – Some questions involve 
discussion/ group work 
A range of ad-hoc technologies 
employed to support group and lab 
work, such as web cameras and 
imaging software 
Modes of Learning – 2. 
Interactive/group working 

















































Technology used in 2006-2007 Affected Principles Use* 
An online learning environment 
(WebCT) primarily used to support 
lecture notes, discussions and self-
assessment questions 
Assessment – 2. self assessment Explicit – production of self assessment questions 
Modes of Learning – 1. 
Empowerment of the students 
Explicit – production of online notes 
and other supporting resources 
Modes of Learning – 2. 
Interactive/group working 
Explicit – specific use of discussion 
area 
Student support – 1. The 
“professional student” Implicit 
An integrated student response 
system (clickers which students can 
use to respond to teacher questions 
so that aggregate class responses 
can be displayed) 
Assessment – 2. self assessment 
Explicit – design and use of 
questions to test understanding 
used in lectures 
Modes of Learning – 2. 
Interactive/group working 
Explicit – Some questions involve 




Table 5-3: Use of technology in Course B mapped to the affected Vanguard Principles 
#



























Technology used in 2006-2007 Affected Principles Use* 
online learning environment 
(WebCT), which was primarily used 
to support lecture notes and self-
assessment questions.  
Assessment – 2. self assessment Explicit – production of self assessment questions 
Modes of Learning – 1. 
Empowerment of the students 
Explicit – production of online notes 
and other supporting resources 
Student support – 1. The 




Table 5-4: Use of technology in Course C mapped to the affected Vanguard Principles 
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Chapter 6.  Perspectives of the teaching staff 
$














































6.2  Foundations and Institutional Transformations in Course 
A 
#























































































































































































































Foundations for Transformation 
Teaching Staff Perspectives 
Evident Possible Not Evident 
F1 – The presence of a 
clear rationale 
Has the introduction of technology been driven 
by an explicit rationale?  X   
Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
 X  
Has the use of technology prompted a review of 
what is taught?   X 
F2 Are those involved in the innovation willing participants? X   
F3 – The provision of 
sufficient resources 
Have the time and other resources provided for 
the teacher and students by the institution been 
augmented or adjusted in response the new 







Are new teaching spaces technology-friendly? X   
F4 – The opportunity for 
professional development 
Has the introduction of new technologies been 
accompanied by appropriate training?   X 
Are educators both confident and competent in 
the use of the chosen technology? X   
 
 129 
F5 – Ease of use and 
clarity of purpose 
Is the educational purpose of the technology 
clear to teachers and students?  
 
 
X   
Can students easily connect the use of the 
technology to specific educational goals? X   
 
Table 6-1: Summary of the Foundations for Transformation reported in Course A 
Institutional Transformations 
Teaching Staff Perspectives 
Evident Possible Not Evident 
I1 – Planning educational 
interventions 
Has the desire to introduce new technologies 
led the institution to explore explicit rationales 
for its use?  
 
 X  
Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
 X  
Has the use of technology prompted a review of 
what is taught?   X 
I2 – Resourcing 
educational interventions  
Have the time and other resources provided for 
the teacher and students by the institution been 
augmented or adjusted in response the new 







Is the use of technology resulting in existing 
spaces being used differently or driving a need 
for alternative teaching spaces? Are new 
teaching spaces technology-oriented? 
 X  
I3 – Professional 
Development 
Has the introduction of new technologies led to 
a new focus on professional development?   X 
Are educators becoming more confident and 
competent in the use of the chosen technology? X   
 
Table 6-2: Summary of the types of Institutional Transformation reported in Course A 
#
#
6.3  Material Transformations in Course A 
$
















































































































































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
M1 – Efficiency of course 
delivery 
 
Has it improved efficiency of course delivery?  
i.e. Has it increased the amount of time 
available for activities other than delivery of 
content? 
X   
M2 – Means of 
engagement with subject 
matter  
Has it increased the variety of means of 
engagement with the material? X   
Does the course take advantage of this?  X  
M3 – content and 
assessment 
Has it enabled new content to be taught or less 
useful/redundant material to be removed? 
 
 X  
Has it altered the way the course is assessed?   X 
 
Table 6-3: Summary of the types of Material Transformation reported in Course A 
$
$
6.4  Behavioural Transformations in Course A 
$











































































































































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
B1 – Amount and quality 
of interactions 
Has it increased the amount and quality of 
teacher-student and student-student 
interaction? 
X   
B2 - Paedagogy 
Has the introduction of particular technologies 
forced, inspired, enabled or otherwise caused a 
shift in teaching styles and approaches? 
 X  
B3 – Student 
Responsibility 
Does the implementation enable the student to 
take more responsibility for his or her own 
learning? 
 X  
B4 – Knowledge and 
Understanding of Subject 
Matter 
Has it facilitated a comparative increase in 
knowledge and understanding of the subject 
matter? 
  X 
 
Table 6-4: Summary of the types of Behavioural Transformation reported in Course A 
$
$
6.5  Foundations and Institutional Transformations in Course 
B 
#









































































































































































































Foundations for Transformation 
Teaching Staff Perspectives 
Evident Emerging Not Evident 
F1 – Planning educational 
interventions 
 
Has the introduction of technology been driven 




Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
  X 
Has the use of technology prompted a review of 
what is taught?   x 
F2 – The presence of 
willing participants 
Are those involved in the innovation willing 
participants?  X  
F3 – The provision of 
sufficient resources 
Have the time and other resources provided for 
the teacher and students by the institution been 
augmented or adjusted in response the new 
teaching and learning methods and tools? 
  X 
Are new teaching spaces technology-friendly? x   
F4 – The opportunity for 
professional development 
Has the introduction of new technologies been 
accompanied by appropriate training?   X 
Are educators both confident and competent in 
the use of the chosen technology?   X 
F5– Ease of use and 
clarity of purpose 
Is the educational purpose of the technology 
clear to teachers and students?  
 
 X  
Can students easily connect the use of the 
technology to specific educational goals?   X 
 






Teaching Staff Perspectives 
Evident Emerging Not Evident 
I1 – Planning educational 
interventions 
 
Has the desire to introduce new technologies 
led the institution to explore explicit rationales 





Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
  X 
Has the use of technology prompted a review of 
what is taught?   X 
I2 – Resourcing 
educational interventions 
Is there evidence that the introduction of 
technology is prompting the institution to rethink 
its approach to time and other resources? 
   X 
Is the use of technology resulting in existing 
spaces being used differently or driving a need 
for alternative teaching spaces? Are new 
teaching spaces technology-oriented? 
  X 
I3 – Professional 
Development 
Has the introduction of new technologies led to 
a new focus on professional development?   X 
Are educators becoming more confident and 
competent in the use of the chosen technology?   X 
 
Table 6-6: Summary of the types of Institutional Transformation reported in Course B 
$
#
6.6  Material Transformations in Course B 
#



























































































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
M1 – Efficiency of course 
delivery 
 
Has it improved efficiency of course delivery?  
i.e. has it increased the amount of time 
available for activities other than delivery of 
content? 
 
  X 
M2 – Means of 
engagement with subject 
matter  
Has it increased the variety of means of 
engagement with the material?  
 
X   
 
Does the course take advantage of this?  X  
M3 – content and 
assessment 
Has it enabled new content to be taught or less 
useful/redundant material to be removed? 
 
  X 
Has it altered the way the course is assessed?  X  
 




6.7  Behavioural Transformations in Course B 
#





























































































































































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
B1 – Amount and quality 
of interactions 
Has it increased the amount and quality of 
teacher-student and student-student 
interaction? 
 X  
B2 - Paedagogy 
Has the introduction of particular technologies 
forced, inspired, enabled or otherwise caused a 
shift in teaching styles and approaches? 
  X 
B3 – Student 
Responsibility 
Does the implementation enable the student to 
take more responsibility for his or her own 
learning? 
  X 
B4 – Knowledge and 
Understanding of Subject 
Matter 
Has it facilitated a comparative increase in 
knowledge and understanding of the subject 
matter? 
  X 
 
Table 6-8: Summary of the types of Behavioural Transformation reported in Course B 
$
$
6.8  Foundations and Institutional Transformations in Course 
C 
#





























































































































Foundations for Transformation 
Teaching Staff Perspectives 
Evident Emerging Not Evident 
F1 – The presence of a 
clear rationale  
Has the introduction of technology been driven 
by an explicit rationale?    X 
Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
  X 
Has the use of technology prompted a review of 
what is taught?   X 
F2 – The presence of 
willing participants 
Are those involved in the innovation willing 
participants?   X 
F3 – The provision of 
sufficient resources 
Have the time and other resources provided for 
the teacher and students by the institution been 
augmented or adjusted in response the new 







Are new teaching spaces technology-friendly?   X 
F4 – The opportunity for 
professional development 
Has the introduction of new technologies been 
accompanied by appropriate training?   X 
Are educators both confident and competent in 
the use of the chosen technology?  X  
F5– Ease of use and 
clarity of purpose 
Is the educational purpose of the technology 
clear to teachers and students?   X  
 
Can students easily connect the use of the 
technology to specific educational goals? 
 X  
 






Teaching Staff Perspectives 
Evident Emerging Not Evident 
I1 – Planning educational 
interventions 
 
Has the desire to introduce new technologies 
led the institution to explore explicit rationales 
for its use?  
  X 
Has the decision to implement technology 
influenced how the course or intervention is 
planned? 
  X 
Has the use of technology prompted a review of 
what is taught?   X 
I2 – Resourcing 
educational interventions 
Is there evidence that the introduction of 
technology is prompting the institution to rethink 







Is the use of technology resulting in existing 
spaces being used differently or driving a need 
for alternative teaching spaces? Are new 
teaching spaces technology-oriented? 
  X 
I3 – Professional 
Development 
Has the introduction of new technologies led to 
a new focus on professional development?   X 
Are educators becoming more confident and 
competent in the use of the chosen technology?   X 
 
Table 6-10: Summary of the types of Institutional Transformation reported in Course C 
#
#
6.9  Material Transformations in Course C 
#










































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
M1 – Efficiency of course 
delivery 
 
Has it improved efficiency of course delivery?  
i.e. has it increased the amount of time 
available for activities other than delivery of 
content? 
  X 
M2 – Means of 
engagement with subject 
matter 
Has it increased the variety of means of 
engagement with the material?  X   
Does the course take advantage of this?   X 
M3 – content and 
assessment 
Has it enabled new content to be taught or less 
useful/redundant material to be removed?   X 
Has it altered the way the course is assessed?   X 
 
Table 6-11: Summary of the types of Material Transformation reported in Course C 
#
#
6.10  Behavioural Transformations in Course C 
#































































































































Teaching Staff Perspectives 
Evident Emerging Not Evident 
B1 – Amount and quality 
of interactions 
Has it increased the amount and quality of 
teacher-student and student-student 
interaction? 
  X 
B2 - Paedagogy 
Has the introduction of particular technologies 
forced, inspired, enabled or otherwise caused a 
shift in teaching styles and approaches? 
  X 
B3 – Student 
Responsibility 
Does the implementation enable the student to 
take more responsibility for his or her own 
learning? 
 X  
B4 – Knowledge and 
Understanding of Subject 
Matter 
Has it facilitated a comparative increase in 
knowledge and understanding of the subject 
matter? 
  X 
 




Chapter 7.  Analysis of course marks 2004/05 – 08/09 
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7.2.1  Means, modes and medians in Course A 
$
 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009 
Mean 55.19 57.38 61.61 56.70 59.27 
Std. Error of Mean 1.015 1.021 1.101 .963 .950 
Median 55.00 58.00 63.00 59.00 59.00 
Mode (lowest) 56 58 60 54 51 
Std. Deviation 16.341 15.748 17.166 16.195 15.846 
Skewness .031 -.151 -.774 -.464 -.290 





















































7.2.2  Means, modes and medians in Course B 
$
 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009 
Mean 60.31 59.33 59.36 59.80 
(Marks not 
available) 
Std. Error of Mean .683 .529 .650 .518 
Median 62.00 60.00 61.00 61.00 
Mode 69 58 64 62 
Std. Deviation 13.562 11.535 13.380 11.532 
Skewness -.800 -.423 -.783 -.806 


































































 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009  
Mean 66.27 69.07 69.21 68.72 67.887 
Std. Error of Mean 1.628 1.488 1.596 1.592 1.2177 
Median 69.00 72.00 73.00 74.00 71.500 
Mode 57 91 73 80 84.0 
Std. Deviation 21.535 19.054 19.552 18.899 16.8285 
Skewness -.396 -.850 -.781 -.774 -.730 






























































































































7.3.2  Grade distributions in Course B 
#
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7.4.1  Pass and fail rates in Course A 
#
#

























































Figure 7-8 Pass and fail rates in Course B  
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Figure 7-9 Pass and fail rates in Course C  
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Course Period χ2 Value Significance Value 
Course A 
Pre-Vanguard 2.290 0.808 
Boundary 11.310 0.046 
Post Vanguard 11.396 0.327 
Course B 
Pre-Vanguard 5.383 0.371 
Boundary 0.865 0.973 
Post Vanguard 1.479 0.915 
Course C 
Pre-Vanguard 4.440 0.488 
Boundary 5.581 0.349 
Post Vanguard 9.264 0.507 
 
Table 7-1 Chi-squared values for grade distributions in Courses A, B and C from 2004-
05 to 2008-09 
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Course Period χ2 Value Significance Value 
Course A 
Pre-Vanguard 0.434 0.805 
Boundary 6.881 0.032 
Post Vanguard 5.191 0.268 
Course B 
Pre-Vanguard 2.892 0.236 
Boundary 0.062 0.970 
Post Vanguard 0.287 0.866 
Course C 
Pre-Vanguard 3.042 0.218 
Boundary 1.418 0.492 
Post Vanguard 1.195 0.879 
 
Table 7-2 Chi-squared values for pass/fail rates in Courses A, B and C from 2004-05 to 
2008-09 
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Period Course A Course B Course C 
Pre- 
Vanguard 
There was little change in the 
grade distributions or pass-fail 
rates during the pre-Vanguard 
years, although the mean, 
median and modal course 
marks increased during that 
time 
 
Although there was an 
observed fall in the pass rate 
during the pre-Vanguard 
years, the chi-squared values 
reflected the fact that this 
change was not statistically 
significant. The mean, median 
and modal course marks 
decreased to their minimum 
values for the period of study 
in 2005-2006 
 
Although there was a slight 
increase in A grades in 2005-
2006 coupled with an increase 
in the pass rate during the 
pre-Vanguard years, the chi-
squared values reflected the 
fact that these changes were 
not statistically significant. The 
mean and median course 
marks remained steady during 
this time while a spike was 
observed in the modal course 
mark in 2005-2006 
Boundary 
A statistically significant 
change occurred from the year 
immediately preceding the 
adoption of the Vanguard 
Principles to the following year 
that may be likely be attributed 
to something other than “noise” 
or random fluctuations. There 
was also an observable “spike” 
in the mean, median and 
modal course marks in the 
2006-2007 year, following the 
introduction of the Vanguard 
Principles. This statistically 
significant change was also 
apparent in the pass-fail rates 
during this time, indicating that 
not only did the adoption of the 
Vanguard Principles coincide 
with a non-trivial change in 
grade distributions, but also 
with a non-trivial increase in 
the overall pass rate 
No statistically significant 
change occurred from the year 
immediately preceding the 
adoption of the Vanguard 
Principles and the following 
year that may be attributed to 
something other than “noise” 
or random fluctuations. The 
mean, median and modal 
course marks recovered from 
their low point in 2005-2006 
and showed a noticeable 
increase in the 2006-2007 
year, following the introduction 
of the Vanguard Principles. 
The pass rate showed a slight 
but statistically non-significant 
decrease during this time 
 
Although in 2006-2007 the 
number of both B and C 
grades dips while the number 
of A grades increases., the 
chi-squared value indicates 
that no statistically significant 
change occurred from the 
year immediately preceding 
the adoption of the Vanguard 
Principles to the following 
year, The mean and median 
remained steady while the 
mode decreased following the 
introduction of the Vanguard 
Principles. The pass rate 
showed a slight but 
statistically non-significant 




There was no dramatic change 
from one post-Vanguard year 
to the next. However, the 
visual analysis of the grade 
distributions showed a gradual 
and continued movement to 
the left, reflecting an overall 
upward shift of grades, 
together with a gradual 
increase in pass rate during 
this time. An upward trend in 
both the mean and median 
course marks over the period 
of study was observed. 
There was no dramatic or 
statistically significant change 
from one post-Vanguard year 
to the next. However, the 
visual analysis of the grade 
distributions showed a slight 
decrease in the number of A 
grades together with a 
corresponding increase in the 
number of B grades during this 
time. Both the mean and 
median course marks 
remained stable, while the 
mode decreased. 
There was no dramatic 
change from one post-
Vanguard year to the next. A 
visual analysis of the grade 
distributions showed a slight 
decrease in the number of A 
grades across these years, 
with no obvious trend in pass 
rates. Both the mean and 
median course marks 
remained stable over this 
time, while the mode was 
seen to increase. 
 
 
Table 7-3: Summary of observed changes in the Vanguard course marks 2004-2009 
#
















































































































































































































































7.12  Impact of the changes on marks in Course A 
!





















Possible Change Course A Course B Course C 
Changes in the students 
Change in intake 
profile of students 
There was a perception 
that students may be 
becoming better qualified.  
There were no reported 
changes in the intake 
profile or in the ability of 
the students. 
The Course Organiser 
reported that in recent 
years there has been a 
perceived increase in the 
“quality” of the student  
It is assumed that the term 
“quality” refers primarily to 
the academic ability of the 
students taking the 
course. 
Change in ability of 
students 
Students did not perform 
any better than their 
predecessors in the 
“standard concept test” 
routinely given to all first 
year students taking the 
course. 
Changes in the course 
Change in syllabus 
The last major change to 
the course syllabus was 
made in 2003-2004, i.e. 
before the period 
considered by this study 
There were no changes 
made to the course 
syllabus during this time. 
All first year courses in this 
area were revamped in 
2006-2007. Changes were 
conservative and designed 
not to introduce any 
change that may have any 
adverse affect.  
Change in teaching 
staff 
Teaching staff changes 
occurred in 2005-2006 
and 2008-2009 
There were no teaching 
staff changes during this 
time 
There were no teaching 
staff changes during this 
time 
Change in course 
structure 
In 2006-2007 several 
changes were made, 
including the replacement 
of “labs” with tutorial-like 
sessions based in a hi-
tech teaching space as 
well as the regular use of 
an interactive “clicker 
“system 
There were no teaching 
staff changes during this 
time 
There were no teaching 
staff changes during this 
time 




In 2007, the course 
introduced a diagnostic 
test, weighted as a few 
percent of the overall final 
mark. In 2008, a mid-term 
exam was introduced 
which contributed to the 
final mark. 
There were no changes in 
the assessment methods 
used in the course. 
A large element of 
continuous assessment 
present in the 2006-07 
and 2007-08 courses was 
removed the following 
year. 
Change in marking 
process The marking processes, 
standards and any 
procedures for weighting 
or adjusting marks 
remained unchanged. 
The marking processes, 
standards and any 
procedures for weighting 
or adjusting marks 
remained unchanged. 
The marking processes, 
standards and any 
procedures for weighting 
or adjusting marks 
remained unchanged. 








There were no changes in 
the balance or split 
between coursework and 
the exam. 
There were no changes in 
the balance or split 
between coursework and 
the exam. 
There were no changes in 
the balance or split 
between coursework and 
the exam. 
Change in exam 
question styles 
'compound problems' have 
been used in recent years 
in a bid to evidence 
students' development of 
problem solving skills. 
No changes were reported 
in the styles of questions 
used in the final exam. 
No changes were reported 
in the styles of questions 
used in the final exam.  
Changes in policy 
Change in marking 
standards There were no major shifts 
in policy reported at a 
departmental, College or 
University level 
There were no major shifts 
in policy reported at a 
departmental, College or 
University level 
There were no major shifts 
in policy reported at a 
departmental, College or 
University level 
Change in mark 
weighting 
Change in re-sit 
policy 
 
Table 7-4: Summary of reported changes in students, course, assessment or policy 
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7.14  Impact of the changes on marks in Course C 
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Chapter 8.  Comparing data sources – is there a 
story? 
$






























































































Figure 8-1 Hierarchy of data sources

















































































































































































































Transformation Guiding Questions Deans’ Perspectives COs’ Perspectives Teaching Staff’s Perspectives 
F1 – The presence of a clear 
rationale 
Has the introduction of 
technology been driven by an 
explicit rationale?   
 There was a very clear rationale for the use of 
technology expressed as part of the much 
larger picture of the Learning and Teaching 
Strategy. A deliberate choice was made not to 
formally include technology in the strategy, but 
there was a clear expectation that technology 
would underpin it. 
A full spectrum of responses was evident – 
some courses were prompted to think carefully 
about how technology may support certain 
aspects of their course, while others chose the 
technology simply on the basis of speed and 
convenience. 
Most members of the teaching staff were able 
to identify clear reasons for the introduction and 
use of new technologies across the courses. 
However, these reasons were not always 
explicitly related to the Vanguard Principles or 
the Learning and Teaching Strategy. 
Has the decision to implement 
technology influenced how the 
course or intervention is 
planned? 
The Deans presented a clear feeling that it 
was not possible to implement technology 
successfully in the Vanguard courses without 
careful planning on the part of the courses 
themselves. However, there was a feeling that 
overall approach of the College was 
experimental. 
There was little evidence that the use of 
technology had yet had a measurable 
influence on how the courses were planned, 
but there seemed to be broad agreement that 
this may happen in the future. 
There was little agreement, either within 
subjects or role, as to whether or not the 
decision to use technology had influenced how 
the courses were planned. This possibly 
reflects the individual stances taken by those 
involved in teaching the courses. 
Has the use of technology 
prompted a review of what is 
taught? 
There was no feeling that a review of what 
was taught was part of the implementation. 
However, there was an expectation that as 
technology use became more familiar there 
would inevitably be an impact on what was 
taught. The College was performing some 
high level review work on the response of the 
students to the new course approaches 
Although the use of technology did not 
immediately precipitate any formal reviews of 
what was taught, following the introduction of 
the technology (at the mid-point or end of the 
course), most courses did make some attempt 
to review how things had gone and how the 
use of the technology (together with other 
course elements) could be improved. 
In general, there was little feeling in this group 
that the use of technology had prompted any 
kind of review of what was being taught. 
F2 – The presence of willing 
participants 
Are those involved in the 
innovation willing participants? 
There was an assumption on the part of the 
Deans that “early adopters” were, by definition, 
willing participants and would be the most 
likely to adopt the Principles and use 
technology in an appropriate way to support 
them. However, there was also an expectation 
that there would be a “tail” of teaching staff 
who would remain reluctant to change their 
current practices or adopt new approaches to 
teaching and learning. 
The COs’ perspectives reflected the fact that 
those involved in the Vanguard Courses were 
a mix of innovators, followers ready to change, 
and those who were, at this stage, paying lip 
service only to the Vanguard ideals “because 
they were asked to” while striving to leave 
their courses unchanged. 
In general, those involved in teaching the 
courses were willing participants insofar as they 
were, as a group, acquiescent in the decisions 
made by a small number of people. In 
particular, as might be expected, teaching 





F3 – The provision of sufficient 
resources 
Have the time and other 
resources provided for the 
teacher and students by the 
institution been augmented or 
adjusted in response the new 
teaching and learning methods 
and tools? 
 
The hope was expressed that the Vanguard 
courses would act as a catalyst for change, 
not least of all in the way all courses are 
taught. However, there was no feeling that this 
could be resourced in terms of time or money 
beyond the existing provision. There was a 
feeling that more resources would need to be 
provided in the future to support teaching with 
technology. 
There was a feeling that little extra time or 
resources were available for the new 
initiatives, although depending on the 
technology chosen (and the course) there was 
some disagreement as to whether the use of 
technology would be more demanding, at least 
in terms of time. The provision of additional e-
learning support and expertise by the College 
was acknowledged. 
There was little indication that there had been a 
change in the way courses had been resourced 
in response to a move towards the use of 
technology, and there was also little perception 
that extra time was available specifically for 
development in this area. 
Are new teaching spaces 
technology-friendly? 
The development of the Learning and 
Teaching Strategy has had a very visible effect 
on the design and provision of new teaching 
spaces, and technology has played a central 
role in this, most notably with integration of 
“clickers” into many of the new spaces 
The provision of new teaching spaces, both 
traditional and technology-orientated, was 
widely acknowledged by the Course 
Organisers. These were seen largely to be a 
result of the changing way in which the 
university was thinking about teaching and 
learning. 
It was generally felt that the nature of the 
courses and the work required specific teaching 
spaces, and there was consensus that the 
nature of teaching spaces was closely linked 
with the technologies being used, and that 
these were, in general, reasonably new (or 
newly renovated) facilities. 
F4 – The opportunity for 
professional development 
Has the introduction of new 
technologies been accompanied 
by appropriate training? 
 
Specific training was provided in the use of the 
“clickers”. There was a feeling that more 
resources would need to be provided in the 
future to support teaching with technology. It 
was noted that someone had been employed 
who would be able to sit down with lecturers to 
provide technological and paedagogical 
support. 
The Course Organisers did not see any 
increased focus on professional development 
in this area. 
In general, there was a feeling that training in 
the technologies used was not required, with 
the exception of the clicker system, which did 
have associated training sessions. 
Are educators both confident 
and competent in the use of the 
chosen technology? 
The provision of training provided a base level 
of confidence to those using the clickers, but it 
was clear that there was a perceived need for 
further work in the area of paedagogy in 
general with technology. 
There was a consensus that educators were 
becoming more confident and competent in 
the use of the chosen technologies, but that 
this was a gradual and ongoing process with 
an element of trial and error rather than 
training. 
In general the teaching staff felt they had a 
reasonable level of confidence and 
competence with regard to the technologies in 




F5– Ease of use and clarity of 
purpose 
Is the educational purpose of the 
technology clear to teachers and 
students?  
In line with the importance placed on the need 
for an explicit rationale for using technology, 
the Deans were aware of the need for any 
chosen technology to be meaningful and 
useful to the students, and their experience 
was that this was indeed the case. 
In general, it was assumed that the purpose of 
the technology would be clear to the students, 
and that seems to have been the case. 
However, there were instances where 
technology-based resources were provided 
but no guidance was given to the students as 
to how they should be used. In addition, 
inexperience with the use of the clickers 
together with poor question design led to a 
poor initial response from the students. 
The teaching staff assumed that the purpose of 
the technologies was clear to all concerned. 
Can students easily connect the 
use of the technology to specific 
educational goals? 
There was an expectation that the 
technologies chosen by the courses would be 
suitable for the courses in question and that 
the students would be able to draw the 
appropriate connections. 
The COs reported that in general it was felt 
that students could connect the use of the 
technology to specific educational goals. 
There were instances as described above 
were this was not the case.    
Again, this was assumed to be the case. 
!







Area Guiding Questions Deans’ Perspectives COs’ Perspectives Teaching Staff’s Perspectives 
I1 – Planning educational 
interventions 
Has the desire to introduce new 
technologies led the institution to explore 
explicit rationales for its use?  
There was a very clear rationale for the use of 
technology expressed as part of the much 
larger picture of the Learning and Teaching 
Strategy. A deliberate choice was made not to 
formally include technology in the strategy, but 
there was a clear expectation that technology 
would underpin it. 
A full spectrum of responses was evident – 
some courses where prompted to think 
carefully about how technology may support 
certain aspects of their course, while others 
chose the technology simply on the basis of 
speed and convenience. 
The teaching staff as a whole was clear about 
the practical reasons behind the use of the 
technologies but did not naturally express the 
part technology had to play on any overall 
Learning and Teaching Strategy.  
Has the decision to implement 
technology influenced how the course or 
intervention is planned? 
The Deans presented a clear feeling that it was 
not possible to implement technology 
successfully in the Vanguard courses without 
careful planning on the part of the courses 
themselves. However, there was a feeling that 
overall approach of the College was 
experimental. 
There was little evidence that the use of 
technology had yet had a measurable 
influence on how the courses were planned, 
but there seemed to be broad agreement that 
this may happen in the future. 
The group was split as to whether or not 
technology had had an effect on how the 
courses had been planned – the majority felt 
that it had not had a major impact, although a 
sizable minority could point to evidence of 
small changes in approach. 
Has the use of technology prompted a 
review of what is taught? 
There was no feeling that a review of what was 
taught was part of the implementation. 
However, there was an expectation that as 
technology use became more familiar thee 
would inevitably be an impact on what was 
taught. The College was performing some high 
level review work on the response of the 
students to the new course approaches 
Although the use of technology did not 
immediately precipitate any formal reviews of 
what was taught, following the introduction of 
the technology (at the mid-point or end of the 
course), most courses did make some attempt 
to review how things had gone and how the 
use of the technology (together with other 
course elements) could be improved. 
In general it was agreed that the use of 
technology had not led to a review of what 
was taught in the various courses. 




Is there evidence that the introduction of 
technology is prompting the institution to 
rethink its approach to time and other 
resources? 
The hope was expressed that the Vanguard 
courses would act as a catalyst for change, not 
least of all in the way all courses are taught. 
However, there was no feeling that this could 
be resourced in terms of time or money beyond 
the existing provision. There was a feeling that 
more resources would need to be provided in 
the future to support teaching with technology. 
There was a feeling that little extra time or 
resources were available for the new 
initiatives, although depending on the 
technology chosen (and the course) there was 
some disagreement as to whether the use of 
technology would be more demanding, at least 
in terms of time. The provision of additional  e-
learning support and expertise by the College 
was acknowledged. 
There was little indication that there had been 
a change in the way courses had been 
resourced in response to a move towards the 
use of technology, and there was also little 
perception that extra time was available 




Is the use of technology resulting in 
existing spaces being used differently or 
driving a need for alternative teaching 
spaces? Are new teaching spaces 
technology-oriented? 
The development of the Learning and Teaching 
Strategy has had a very visible effect on the 
design and provision of new teaching spaces, 
and technology has played a central role in this, 
most notably with integration of “clickers” into 
many of the new spaces 
The provision of new teaching spaces, both 
traditional and technology-orientated, was 
widely acknowledged by the Course 
Organisers. These were seen largely to be a 
result of the changing way in which the 
university was thinking about teaching and 
learning. 
It was generally felt that the nature of the 
courses and the work required specific 
teaching spaces, and there was consensus 
that the nature of teaching spaces was closely 
linked with the technologies being used, and 
that these had been equipped appropriately 
for the current technologies. 
I3 – Professional 
Development 
Has the introduction of new technologies 
led to a new focus on professional 
development? 
Specific training was provided in the use of the 
“clickers”. There was a feeling that more 
resources would need to be provided in the 
future to support teaching with technology. It 
was noted that someone had been employed 
who would be able to sit down with lecturers to 
provide technological and paedagogical 
support. 
The Course Organisers did not see any 
increased focus on professional development 
in this area. 
In general, there was a feeling that training in 
the technologies used was not required, with 
the exception of the clicker system, which did 
have associated training sessions. 
Are educators becoming more confident 
and competent in the use of the chosen 
technology? 
The provision of training provided a base level 
of confidence to those using the clickers, but it 
was clear that there was a perceived need for 
further work in the area of paedagogy in 
general with technology. 
There was a consensus that educators were 
becoming more confident and competent in 
the use of the chosen technologies, but that 
this was a gradual and ongoing process with 
an element of trail and error rather than 
training. 
In general the teaching staff felt they had a 
reasonable level of confidence and 
competence with regard to the technologies in 
use in their subjects.  
 
Table 8-2 Comparison of the views of Deans, Course Organisers and teaching staff on Institutional Transformations 
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Area Guiding Questions Deans’ Perspectives COs’ Perspectives Teaching Staff’s Perspectives 
M1 – Efficiency of course 
delivery 




The Deans had little to say about this area 
as they had little insight into what 
happened in individual courses.  
It was felt that the use of technology certainly 
had the potential to make course delivery 
more “efficient”, and there were comments 
that suggested either that this was already 
happening in some areas or was a longer-
term goal. 
There was no indication that the teaching staff 
felt that there was any noticeable improvement 
in efficiency in this area. 
Has it increased the amount of time 
available for activities other than 
delivery of content? 
The Deans had little to say about this area 
as they had little insight into what 
happened in individual courses. However, 
they did express the hope elsewhere that 
this would be the case. 
The Course Organisers observed specifically 
that the use of clickers necessarily reduced 
the time available during lectures for 
“ordinary” content delivery and was therefore 
forcing them to consider how to deliver the 
same amount of content by other means. 
The majority of teaching staff felt that there 
was no noticeable change in the amount of 
time delivering content as a result of the use of 
technology, although there were a small 
number of lecturers who felt that it had – this 
may be a direct reflection of how those 
particular members of staff personally used 
the technology in their teaching. 
M2 – Means of engagement 
with subject matter 
Has it increased the variety of means 
of engagement with the material?  
 
The Deans placed a high degree of 
importance on the need to provide 
alternative means of engagement with 
material in courses, and saw this as a key 
use of WebCT 
There was a high level of agreement that the 
use of a range of technologies increased the 
variety of means available for students to 
engage with the subject material 
There was overwhelming agreement that the 
use of technology had increased the variety of 
means of engagement with subject matter. 
Does the course take advantage of 
this? 
There was an assumption that the courses 
did take advantage of this opportunity, with 
some examples given. 
The Course Organisers reported that they 
took advantage of this variety to varying 
degrees, with some courses making proactive 
use of online resources in tandem with an 
increased us of the clickers in lectures, while 
others saw the provision of such resources 
simply as a bolt on to be used (or not used) 
as the students saw fit. 
The teaching staff reported that the students 
were benefitting from the increase in variety, 
although this seemed to be at least as much a 
result of students themselves taking 
advantage of the different modes as any 




M3 – content and assessment Has it enabled new content to be 
taught or less useful/redundant 
material to be removed? 
There was little mention of the addition or 
removal of content, but there was a feeling 
that what was taught would evolve over 
time as a result of teachers becoming 
more familiar with what was possible with 
the technology, and would lead to greater 
innovation as time went on. 
There were no direct examples of content 
delivered in lectures having changed as a 
result of the use of technology, although there 
was a feeling that this may be a possibility in 
the future as teachers begin to see what 
might be accomplished, and there was a 
feeling that this process was already 
underway in the thinking of those involved in 
delivering the courses. The new technology-
rich teaching spaces had enabled major 
changes to be introduced in the practical 
classes of one course. The “inertia” of large 
first-year courses (found in staff as well as in 
the nature of the course material) was seen 
as a limitation to change. 
It appears that in general at this stage, there is 
little evidence or awareness of any change in 
the content of the courses as a direct result of 
the use of technology, over and above some 
specific examples of changes in workshop 
content. 
Has it altered the way the course is 
assessed? 
The Deans were aware of changes that 
had been made in the way courses were 
assessed, but the view was that these 
were experimental in nature. A key 
strength of WebCT was in the area of 
formative and self-assessment. 
The Course Organisers reported that 
technology had been reasonably widely used 
in the provision of formative assessment in 
the form of “clicker” questions for use in 
lectures and online banks of questions with 
feedback. Technology did not seem to have 
an impact on summative assessment in the 
courses. 
Although there some instances of computer-
based exams being used rather than paper 
ones in a one particular subject, there was 
little other evidence of changes in the way 
courses were assessed as a result of the use 
of technology in the day-to-day teaching and 
learning. 
!
Table 8-3 Comparison of the views of Deans, Course Organisers and teaching staff on Material Transformations 
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Area Guiding Questions Deans’ Perspectives COs’ Perspectives Teaching Staff’s Perspectives 
B1 – Amount and quality of 
interactions 
Has it increased the amount and 
quality of teacher-student and student-
student interaction? 
The Deans made few assertions regarding 
the amount of interaction going on in 
particular classes, as they naturally had 
little sight of what happened in individual 
courses. However, one Dean reported how 
he had observed the use of clickers in one 
course and noted the high level of 
interaction between students and teacher.  
In general, the chosen technologies were 
reported to have increased the amount of 
interaction between students and teachers both 
in lectures and in the online environment. 
However, there was a significant variation in the 
observed use of online interactions by the 
students from year to year. The quality of the 
interactions was in general thought to have 
improved, with students asking more questions 
in lectures than would previously have been the 
case. However, the large numbers of students 
involved in first year courses such as these was 
seen again as a limiting factor to the quality of 
interactions that could be achieved. 
The teaching staff was divided regarding 
whether or not technology had had a positive 
effect on teacher-student and student-
interaction. On closer inspection it was clear 
that the opinions expressed were directly 
related to the way individual subjects chose to 
use the technologies rather than to the 
technologies themselves. Where there was a 
conscious effort to engage with students using 
technology, there was a clear feeling that 
interactions had been improved. 
B2 - Paedagogy Has the introduction of particular 
technologies forced, inspired, enabled 
or otherwise caused a shift in teaching 
styles and approaches? 
The Principles were inherently designed to 
be drive change, not least of all in the 
paedagogical approaches within courses, 
and the disruptive nature of technology in 
these course was seen to be a 
fundamental part of this process. The 
technology was felt to be a way of 
increasing openness, willingness and 
ability to change the way courses were 
taught over time. 
There were a two distinct perspectives offered – 
an overt reluctance to make any immediate 
changes to the way one course was delivered 
for fear of disrupting the current balance, and a 
desire to begin to make careful, well thought out 
paedagogical changes in order to make the 
most of the chosen technologies. It was 
universally acknowledged that the use of 
technology would lead to ongoing and greater 
changes in the longer term. 
It was felt that this was dependent on the 
technology, for example - most teaching staff 
who had used the clickers felt that it had been 
necessary to make changes to the way they 
delivered lectures, and the design of the new 
technology-rich teaching spaces in the 
refurbished tower block had at least facilitated 
a shift to group based work. Most tutors did 
not observe any shift in teaching styles etc 
from their perspective. 
B3 – Student Responsibility  Does the implementation enable the 
student to take more responsibility for 
his or her own learning? 
Technology was seen as a key way of 
enabling students to take responsibility for 
their own learning, through the provision of 
additional materials and increased freedom 
of access to those materials. There was 
some uncertainty as to whether this had 
been effective, largely as a result of 
student responses to surveys that revealed 
the students themselves felt they took less 
responsibility later in the courses than they 
did at the beginning. 
There was a feeling that students had been 
provided with a wealth of materials to enable 
them to begin to take more responsibility for 
their own learning. There were mixed 
observations regarding how much advantage 
students were taking of these opportunities, with 
some COs feeling that there had been some 
improvement and others seeing the lack of use 
of online resources as evidence to the contrary. 
There was again agreement that the size of the 
courses, with their inevitably wide range of 
levels of student motivation, made it difficult to 
“engage the unengaged”.  
There was general consensus that students 
had been enabled to take more responsibility 
for their own learning, and although it was 
largely felt that technology had contributed to 
this, a small number of staff qualified their 
responses by saying that they were unsure 





B4 – Knowledge and 
Understanding of Subject 
Matter 
Has it facilitated a comparative 
increase in knowledge and 
understanding of the subject matter? 
There was a general feeling that the effects 
had so far been positive, but it was also 
acknowledged that there we so many 
factors at work that it was difficult to identify 
which had contributed to any perceived 
improvements. 
There was a general feeling that the technology 
had enabled lecturers to “get things across” 
better, and this was reflected in a perception 
that students had a better grasp of the subject 
matter. One Course Organiser attributed a large 
increase in the pass rate for his course to the 
changes made as a result of the course’s 
transition to “Vanguard” status, including the 
use of technology. It was acknowledged that it 
was difficult to quantify this type of 
improvement. 
A number of teaching staff reported that while 
they had a perception or feeling that there had 
been a comparative increase in knowledge 
and understanding of the subject matter, this 
perception was generally subjective with little 
supporting evidence. There were some 
instances of greatly improved examination 
marks that were attributed partly (but not 
solely) to the impact of the new technologies.  
 
Table 8-4 Comparison of the views of Deans, Course Organisers and Teaching Staff on Behavioural Transformations
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Deans expressed a 
more positive view 
than teaching staff 
(%) 
Deans expressed 
a more positive 
view than COs 
(%) 
COs expressed a 
more positive view 





view than COs 
or Deans (%) 
Foundations for 
Transformation 70 50 40 40 
Institutional 
Transformations 86 43 43 43 
Material 
Transformations 83 17 67 0 
Behavioural 
Transformations 25 0 50 0 
$
Table 8-5 Decreasing positive perspectives on observed Foundations and 
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8.9  The claims 
$
Area of Transformation Sub-Area Identifiers Guiding Questions 
Material Transformations 
Transformations in what is 
taught and how it is 
presented to students 
M3 – content and assessment 
 
Has it enabled new content to be taught 
or less useful/redundant material to be 
removed? 
 




Transformations in the 
“normal” day-to-day 
activities of teachers and 
students 
B3 – Student Responsibility 
Does the implementation enable the 
student to take more responsibility for his 
or her own learning? 
B4 – Knowledge and 
Understanding of Subject Matter 
Has it facilitated a comparative increase 
in knowledge and understanding of the 
subject matter? 
$





















Source Details of Claim Framework Area 
Undergraduate 
Dean “Yes, I think students will learn better” B3, B4 
Undergraduate 
Dean 
“So we think we’ve had some effect but it’s much more difficult to 
translate into pass rates and why they occur” B4 
Course C (T) 
Do you think there is any evidence that the use of technology has 
increased student learning? Yes - good students certainly know 
where to find extra material. Not much has changed for the others, 
though. 
B4 
Course C (T) The exam is now computer-based, which has dramatically changed the types of answers we get. M3 
Course B (L) 
Do you think there is any evidence that the use of technology has 
increased student learning? Yes, there’s more thinking during the 
lectures 
B4 
Course B (L) I think it has improved student learning, but hard evidence is difficult to find B4 
Course A (CO) 
as much as we could control some of the many variables that will 
exist between last year and this year, I think we demonstrated pretty 
clearly that the change that we made, along with the other 
improvements to the course, had a huge impact on their learning 
and understanding, and so we can even quote that the pass rate for 
the course went up 15%, from 75% to 90%. 
M3, B4 
Course A (CO) 
And in that circumstance you were able, in marking that, to give 
students partial credit for partially correct answers, and that had a 
huge effect on … the average mark on that section of the paper 
compared with previous years, had a huge impact on the over all 
pass rate and a huge impact on the student view of the end of 
course assessment. 
M3, B4 
Course A (L) Student learning is improving, but not necessarily because of the technology B4 
Course A (T) 
I think it does encourage students to take more responsibility for 
their own learning as it provides them with much easier and more 
portable access to course materials. This makes it easier for 
students to manage their studying and fit it around part-time work 
and other activities. 
B3 
Course A (T) Students are taking more responsibility but it's difficult to attribute this solely to the technology B3 
$










8.9.1  Course A 
The$claims$made$regarding$Course$A$are$summarised$in$Table$8*8:$$
$
Source Details of Claim Framework Area 
Course A (CO) 
as much as we could control some of the many variables that will 
exist between last year and this year, I think we demonstrated pretty 
clearly that the change that we made, along with the other 
improvements to the course, had a huge impact on their learning 
and understanding, and so we can even quote that the pass rate for 
the course went up 15%, from 75% to 90%. 
M3, B4 
Course A (CO) 
And in that circumstance you were able, in marking that, to give 
students partial credit for partially correct answers, and that had a 
huge effect on … the average mark on that section of the paper 
compared with previous years, had a huge impact on the over all 
pass rate and a huge impact on the student view of the end of 
course assessment. 
M3, B4 
Course A (L) Student learning is improving, but not necessarily because of the technology B4 
Course A (T) 
I think it does encourage students to take more responsibility for 
their own learning as it provides them with much easier and more 
portable access to course materials. This makes it easier for 
students to manage their studying and fit it around part-time work 
and other activities. 
B3 
Course A (T) Students are taking more responsibility but it's difficult to attribute this solely to the technology B3 
 


































































































































Source Details of Claim Framework Area 
Course B (L) 
Do you think there is any evidence that the use of technology has 
increased student learning? Yes, there’s more thinking during the 
lectures 
B4 
Course B (L) I think it has improved student learning, but hard evidence is difficult to find B4 
$
Table 8-9: Claims made regarding Course B 
 






































































8.9.3  Course C 
The$claims$made$regarding$Course$C$are$as$follows;$
$
Source Details of Claim Framework Area 
Course C (T) 
Do you think there is any evidence that the use of technology has 
increased student learning? Yes - good students certainly know 
where to find extra material. Not much has changed for the others, 
though. 
B4 
Course C (T) The exam is now computer-based, which has dramatically changed the types of answers we get. M3, B4 
$
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Chapter 9.  Transformative effects of technology in 
learning and teaching in the Vanguard courses - 
ubiquitous, rare or mythical? 
$
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$
 Research Question How it was Addressed 
Is technology having a 
transformative effect on 
teaching and learning? 
 
 
What areas of teaching and learning can 
be transformed by technology can be 
transformed by technology? 
 
What is the evidence for this in literature? 
 
Literature review and 
development of the “framework” 
 
In what areas of teaching and learning 
can transformative effects be observed?  
 
Can these transformative effects 
convincingly be attributed to technology 
or its use? 
 
Use of the Framework to conduct 
and analyse interviews and online 
surveys with Deans, Course 
Organisers, lecturers and 
teaching assistants. Use of 
numerical data to corroborate 
claims. 
 
Is there a discrepancy between the 
rhetoric about the choice and use of 
technology in the Vanguard courses and 
the reality of the implementation? 
 
Comparison of the perspectives 
of the three key groups (Deans of 
Undergraduate Studies, Course 
Organisers and Other teaching 
staff. 
 






















Course Foundations in place 
Course A 
F1a - The introduction of technology was driven by an explicit rationale  
F1b- The decision to implement technology influenced how the course was 
planned 
F2 - Those involved were willing participants 
F3b - Some new teaching spaces were technology-oriented 
F4b – educators were  both confident and competent in the use of the 
chosen technology 
F5a - the educational purpose of the technology was clear to teachers and 
students 
F5b - students easily connect the use of the technology to specific 
educational goals 
Course B 
F1a - The introduction of technology was driven by an explicit rationale to 
some extent 
F3b - Some new teaching spaces were technology-oriented 
F5a - the educational purpose of the technology was clear to teachers and 
students 
Course C 
F5a - the educational purpose of the technology was clear to teachers and 
students 
F5b - students easily connect the use of the technology to specific 
educational goals 
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F3 – The provision of sufficient resources 
Have the time and other resources provided for the teacher and students 
by the institution been augmented or adjusted in response the new 
teaching and learning methods and tools? 
Are new teaching spaces technology-friendly? 
F4 – The opportunity for professional 
development 
Has the introduction of new technologies been accompanied by 
appropriate training? 
$










































































  275 
Course Areas in which transformative effects may have been observed 
Course A 
I1a - the desire to introduce new technologies led the institution to explore 
explicit rationales for its use 
I1b - the decision to implement technology influenced how the course or 
intervention is planned 
I2b - the use of technology is driving a need for alternative teaching spaces 
I3b – educators are becoming more confident and competent in the use of 
the chosen technology 
M1 – technology has improved efficiency of course delivery i.e. it has 
increased the amount of time available for activities other than delivery of 
content 
M2a – It has increased the possible variety of means of engagement with 
the material 
M2b - the course takes some advantage of this 
M3a – Technology has enabled some new content to be taught or less 
useful/redundant material to be removed 
B1 - it has increased the amount and quality of teacher-student and student-
student interaction 
B2 - the introduction of particular technologies has begun to cause a shift in 
teaching styles and approaches 
B3 - the implementation enables the student to take more responsibility for 
his or her own learning to some extent 
Course B 
I1a - the desire to introduce new technologies led the institution to explore 
explicit rationales for its use 
M2a – It has increased the possible variety of means of engagement with 
the material 
M2b - the course takes some advantage of this 
M3b - it altered the way the course is assessed 
B1 - it has increased the amount and quality of teacher-student and student-
student interaction 
Course C 
M2a – It has increased the possible variety of means of engagement with 
the material 
B3 - the implementation enables the student to take more responsibility for 
his or her own learning to some extent 
 










9.4  Transformations in Course A 
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9.5  Transformations in Course B 
&
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9.6  Transformations in Course C 
$
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Course Foundations in place 
Course A 
F1 - The introduction of technology was driven by an explicit rationale  
F1- The decision to implement technology influenced how the course was 
planned 
F2 - Those involved were willing participants 
F3 - Some new teaching spaces were technology-oriented 
F4 – educators were  both confident and competent in the use of the chosen 
technology 
F5 - the educational purpose of the technology was clear to teachers and 
students 
F5 - students easily connect the use of the technology to specific 
educational goals 
Course B 
F1 - The introduction of technology was driven by an explicit rationale to 
some extent 
F3 - Some new teaching spaces were technology-oriented 
F5 - the educational purpose of the technology was clear to teachers and 
students 
Course C 
F5 - the educational purpose of the technology was clear to teachers and 
students 
F5 - students easily connect the use of the technology to specific 
educational goals 
 















































































Foundations  Connected Transformations 
 F1 – The presence of a clear rationale I1 – Planning educational interventions 
 F2 – The presence of willing participants  




I3 – Professional Development 
 F3 – The provision of sufficient resources 
 F4 – The opportunity for professional development 
 F5– Ease of use and clarity of purpose 
 
M2 – Means of engagement with subject matter 
 
B1 – Amount and quality of interactions 
 
B3 – Student Responsibility 
 
Table 9-6: Foundations and connected Transformations as observed in Courses A,B 
and C 
$
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$
Course Areas in which observed transformative effects are likely to have been driven by the technology 
Course A 
I2b - the use of technology is driving a need for alternative teaching spaces 
I3b – educators are becoming more confident and competent in the use of 
the chosen technology 
M1 – technology has improved efficiency of course delivery i.e. it has 
increased the amount of time available for activities other than delivery of 
content 
M2a – It has increased the possible variety of means of engagement with 
the material 
M2b - the course takes some advantage of this 
B1 - it has increased the amount and quality of teacher-student and student-
student interaction 
Course B 
I1a - the desire to introduce new technologies led the institution to explore 
explicit rationales for its use 
M2a – It has increased the possible variety of means of engagement with 
the material 
M2b - the course takes some advantage of this 
M3b - it altered the way the course is assessed 
B1 - it has increased the amount and quality of teacher-student and student-
student interaction 
Course C 
M2a – It has increased the possible variety of means of engagement with 
the material 
B3 - the implementation enables the student to take more responsibility for 
his or her own learning to some extent 
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$
Transformations in Course X Related Transformations in Course B 
As a result of the online materials, class time was used 
to deal with misconceptions, subtleties, connections, 
applications and summarizing content. 
M1 – technology has improved efficiency of course 
delivery i.e. it has increased the amount of time 
available for activities other than delivery of content 
M2a – It has increased the possible variety of means of 
engagement with the material 
M2b - the course takes some advantage of this 
The use of a classroom response system made the 
course more interactive and had a positive impact on 
class attendance – “clickers” were used to pose 
conceptual questions, which students answered after 
consulting with a small group of peers. 
B1 - it has increased the amount and quality of teacher-
student and student-student interaction 
Students outperformed students in the previous run of 
the course: in two items students by 4%; in three items 
by 8%; and in one item by 16%. 
 
 





























Transformations in Course Y Related Transformations in Course B 
Students spent more time outside of class working on 
course material. Surveys and end-of-course evaluations 
suggested that students spent more time reading the 
textbook and doing additional coursework (online 
learning modules). 
M2a – It has increased the possible variety of means of 
engagement with the material 
M2b - the course takes some advantage of this 
Student engagement was greatly improved in the 
redesigned course.  Students showed greater interest in 
class, asked good questions, made thoughtful 
comments, and—according to surveys—found the 
course material both interesting and relevant to their 
lives. B1 - it has increased the amount and quality of teacher-
student and student-student interaction Students in the redesigned course asked a greater 
number of content-related questions (both inside and 
outside the classroom) than students in traditional 
sections. The questions themselves and the discussions 
surrounding them also suggested greater mastery of the 
material by students in the redesigned course. 
Students in the redesigned course outperformed 
students in the traditional course on common exam 
questions. The average percentage correct for the 
traditional students was 74% whereas for the 
redesigned students, the average was 82%. 
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Transformations in Course Z Related Transformations in Course C 
A dedicated computer laboratory containing five 
clusters, each with five wireless-networked laptop 
computers and a projector that could be switched from 
one computer to another, was built to facilitate group 
work. 
 
Routine course activities were automated and/or moved 
online  
The plan for the redesigned course increased hands-on 
participatory learning experiences by replacing the 
lecture format with interactive, Web-based modules that 
enabled students to self-schedule learning each week. 
M2a – It has increased the possible variety of means of 
engagement with the material 
The faculty noted that the students participating in the 
redesigned course were more enthusiastic and alert 
during class time and appeared to be learning more 
than students in the traditional course. 
B3 - the implementation enables the student to take 
more responsibility for his or her own learning to some 
extent 
The classroom dynamic improved as a result of the 
group work  
Students seemed to be less inhibited about asking 
questions and stating opinions through online 
mechanisms than in person. 
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Appendix A – Question bank for open-ended 
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clear rationale for tech  
general  
no clear rationale for tech
 
general
tech integral to course planning
tech not integral to course planning
 
general






no strong feelings about tech use















resources not made available
 
New teaching spaces not specifically tech-orientated
New teaching spaces tech-orientated
tech due to new teaching spaces
tech independent of teaching spaces
tech not due to new teaching spaces
use of space
  
Educators confident and competent
Educators not confident or competent
need for support or pd
no training or support provided
Some educators confident and competent
training or support provided
 
tech does not get in the way
tech gets in the way
tech purpose clear
tech purpose explained to users
tech purpose not clear
tech purpose not explained to users
I3 Professional Development




F2 Staff Attitudes and Expectations
F2 Student Attitudes and Expectations
Nvivo Categories (Nodes)
F3 Time and Resources
F3 Teaching Spaces
strong feelings about tech useI Institutional Transformations and 
Foundations for Transformation
I1 planning educational interventions
I2 Resourcing Educational Interventions
 







time not used for new things




not increased the variety
The course does not take advantage of any increase of variety
The course takes advantage of an increase of variety
Limitations
tech enabling new content or skills to be taught
tech not enabling new content or skills to be taught
Tech enabling material to be removed
Tech not enabling material to be removed
assessment changed, but not due to tech
General
tech changed assessment
tech not changed assessment
Nvivo Categories (Nodes)
M Material Transformations
M1 Efficiency of Course Delivery
M2 Means of Engagement with Subject Matter
M3 Content and Assessment
Improving Efficiency
Use of Available Time































teaching style changed but not due to tech
tech changes teaching style
tech does not change teaching style
 
aspirations
tech does not give more
tech gives more
 
more but not due to tech





tech attributed with increase
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Appendix C – Population and exemplar quotes for 













clear rationale for tech  24 with a very clear focus to support the face-to-face teaching, not to try and replace it, you know, that’s what we decided at the outset. (CO A)
general  7
We’ve felt for the last few years in our college that we needed to take a more strategic view of 
learning and teaching, particularly to deal with the issues that are larger than individual 
programmes. (Dean 1)
no clear rationale for tech 2 It’s all experimental.  Actually, we don’t know what we’re doing.  (Dean 1)
 
general 6 The curriculum changes a bit in the normal course of events but basically they’re previous courses with some changes. (Dean 1)
tech integral to course planning 12
for everybody to make full use of the clickers they need to provide the students with alternative 
ways of getting involved in the content.  So if we’re going to decrease the amount of material we 
present in a lecture then we’ve got to allow them to go off and learn by themselves, so more 
detailed reading lists and things we can give them or we can put information on the website.
tech not integral to course planning 4 so what we’re doing in the first year essentially is duplication and redundancy. (CO C)
 
general 11
we only had very limited resource, actually to attempt to gather evidence and provide metrics 
about how successful the project had been, and we tend to focus on, I suppose, the students’ 
experience perhaps more than what the staff attitude was
(Dean 2)
tech did not prompt review 4 We don't have any plans for evaluation. Future decisions will continue to be made on intuition. (CO C)
tech prompted review 3
when we first introduced the PRS system we started doing focus groups – I’ve never done focus 
groups before, we’d always just  sort of relied on the “happy sheet”, you know, the end of course 
questionnaire (CO A)
 
became more negative 0
became more positive 6
Yes, yes, definitely.  More openness to innovative ways of doing things and the need to do it, you 
know, to introduce concepts and ideas in ways that actually promote student learning in a different 
way. (Dean 2)
no change 0
no strong feelings about tech use 5 We really had very few expectations on the impact of the technology (CO C)
positive feelings about tech use 4
I’ve had a lot of comments from, particularly younger members of staff, but not only, about how 
important they see this as being and how exciting it is and how interesting
(Dean 1)
reluctance or resistance 19
I think there is, because I think there’s a lot of resistance to it –  I think it does have the potential to 
improve things, but it’s very, very difficult to convince anyone else, so there really is a reluctance to 
adopt something new unless there is very clear evidence that it will actually do something. (CO B)
 
attitude to subject 8
There’s just an incredibly broad range of students; you get very, very enthusiastic hard working 
students who love it and engage with everything and you get people who are barely turning up to 
anything and getting 8% in the exam at the end of the year and absolutely everything in 
between.(CO B)
became more negative 4 But they’re not using it, they’re not engaging with it, they’re not even trying the questions.  (CO B)
became more positive 0
expectations about tech 8
we don’t know what the technology will be but students will want to make more choices, they will 
want to learn at a different time, in a different way, in different ways and that’s what we have to 
support, I think.  (Dean 1)
no change 0
no strong feelings about tech use 3 You know the majority of them are just slightly apathetic. (CO B)
negative 2 Some of them just don’t like the technology, other kids are quite happy with chat rooms and this kind of thing, and some of them just don’t get it. (CO B)
positive 9
Karen asked them a lot of questions about the use of the clickers in the course questionnaire at 
the end but we get very poor return on course questionnaires, about twenty-five percent of them 
respond at all, but most of them are very positive.  I don’t know how typical that is, but of those 
who respond a lot of them say really quite positive things about the clickers and they find them 
helpful, (CO B)





I Institutional Transformations/ 
Foundations for Transformation
strong feelings about tech use
Nvivo Categories (Nodes)










The real difficulty is how you allow staff to have time to make a set of structured interventions in 
their own courses which aren’t just one thing but are multiple different things simultaneously.  And 
they almost have to have time to step back from the course and devote a lot of time to that, rather 
than a lot of time to other things. (Dean 2)
resources made available 4
we’ve recently employed somebody on funding from the Principal’s E-Learning fund,  who has just 
started a week or so ago and she comes from a pedagogical background, and she does use 
technology. (Dean 1)
resources not made available 5
 the strategy was always, or our approach in the implementation has always been whatever we do 
cannot consume more resources than what we were doing before, you know, the system can’t 
deliver more resource (Dean 2)
 
New teaching spaces not specifically tech-orientated 2
We’ve realised that actually, a lot of what people do doesn’t need such a high technical spec and 
actually you can provide something which provides quite innovative patterns of learning but 
without the same level, necessarily, of really high technical spec. (Dean 2)
New teaching spaces tech-orientated 7 There’s been a refurbishment of that which we had quite a lot to do with because they put this PRS system in all the lecture theatres (CO A)
tech due to new teaching spaces 5 Technology has actually driven some changes in the way that the University thinks about space and teaching space. (CO A)
tech independent of teaching spaces 0
tech not due to new teaching spaces 0
use of space 5
There are people who just use it like they use any other teaching space and either present or do 
tutorials, have not really adapted, they’re just using the space as a mechanism to deliver what 
they’ve always done. Then there are people who basically have really thought hard about it and 
who have said, this is completely new, we’ll write whole new activities (Dean 2)
  
Educators confident and competent 4
by having slightly better training and staff recognising that actually they need to give a bit more 
thought to it, I think largely we’ve mitigated against the worst of the bad clicker experiences now 
(Dean 2)
Educators not confident or competent 1 we might ultimately get to that kind of level but we’re not really there yet – it’s not easy with this kind of course. (CO B)
need for support or pd 9 I think we need advice about … pedagogy.  I think we need advice and support in the use of technology. (Dean 1)
no training or support provided 0
Some educators confident and competent 2
So there’s a real learning curve with these.  So we do get better, but we’ve found very much that 
this business of making the technology available does encourage people to change.  There’s no 
doubt that it does that, but it can be quite a while before they really get good at it.   (Dean 1)
training or support provided 4 We had a good sort of training programme, and good continued support for using the clickers and making sure people can use them, and mainstreaming them.  (Dean 2)
 
tech does not get in the way 4  What we’ve tried to do is we’ve tried to get the educational aims right and then look for a way for technology to help us in achieving those aims.  (CO A)
tech gets in the way 1 there have been ongoing problems with the software and stuff which turns it into a bit of a palaver and that puts people off (CO B)
tech purpose clear 2 we’ve always tried to do is to wire it in on a par with the sort of educational aspirations, not to bolt it on, and not to have it, not to have that tail wagging the dog, really. (CO A)
tech purpose explained to users 1 this year I’ve tried to convince them that this is really for their benefit and they really gain from it. (CO B)
tech purpose not clear 0
tech purpose not explained to users 1 The only difference I made this year was to “sell” the PRS system to them in a different way – last year, ... they didn’t see that they were getting any value from it, (CO B)
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improved 5 A couple of years ago we got these handsets which we now dish out to all the students. So, the 
technology changes and certainly the handsets make it a lot faster, a lot better, feedback’s 
instant, you know I don’t have to look at the class and say, well, that’s about 30% red and 40%... 
the students can see that immediately. (CO A)
not improved 1 so what we’re doing in the first year essentially is duplication and redundancy. (CO C)
unclear 1 In practice that has the potential to save time because you can answer a question once on a 
discussion board instead of 12 e-mails or something, it also has the potential to be something that 
if I have to look at it every day and interact with it every day as against just seeing students once 
a week or something (CO B)
General 3 If there’s a downside, it’s that we have to cover a lot of information – and there’s 32 lectures or 
something, and they’re only 50 minutes long, and if you start taking 5 minutes out to have this 
break in the middle then there’s a loss of time to deliver material.  (CO B)
time not used for new things 0
time used for new things 1 these PRS questions, are now becoming, you know, they’re a real focal point of every lecture. It’s 
getting to the point where some lectures are entirely built around. - the notes are there and you 
get the notes, you get a skeleton on paper, you get the online notes - but that’s not what we use 
the lecture time for. (CO B)
decreased the variety 0
increased the variety 17 So that fulfils the principle of, well, a kind of vanguard principle that people can access learning in 
multiple different ways and at different times in quite free ways.  (Dean 2)
Need for more 6 I think we may need to truly facilitate students in making choices between learning in one way or 
another way so that, to see a website or textbook, say, or one or the other, as truly being an 
alternative to going to lectures, which is what I feel some students already view it as (Dean 2)
not increased the variety 0
The course does not take advantage of any increase of variety 1 We purposefully didn't make any changes to the lectures (CO C)
The course takes advantage of an increase of variety 8 We’ve tried to get much more student engagement in a very active way in the learning process, 
rather than simply say, we’ll stand and talk for fifty minutes and then do that, repeat that twenty-
two times, and then test you on it.  (Dean 2)
Limitations
7 These big courses have a gigantic momentum, so it’s very difficult to change anything – it’s 
difficult to convince people to change things, and big changes have to go through boards of study 
and so on and it takes a long time. (CO B)
tech enabling new content or skills to be taught 17 Then there are people who basically have really thought hard about it and who have said, this is 
completely new, we’ll write whole new activities based on what we can do and really sort of 
innovated (Dean 2)
tech not enabling new content or skills to be taught 4 The technology had no influence on what was taught – it might, however, in the future (CO C)
Tech enabling material to be removed 2  I think the positive things are that it really gets the lecturers thinking about the stuff they should 
be delivering and how they’re delivering it,
Tech not enabling material to be removed 5  this stuff doesn’t change very much... Tweak it slightly, but it’ll be pretty much the same thing … 
(CO B)
assessment changed, but not due to tech 10 So many courses have fewer assessments than they might otherwise have had, or have changed 
the assessment pattern and have sort of replicated …so they’re doing things like self-tests, pre-
tests, other ways of peer and self assessment.  (Dean 2)
General 7 One of these is, for example, assessment, the relationship between learning and assessment and 
the feeling that we really over assess the students.  I think that’s still true now.  Certainly in the 
past we’ve over assessed the students and we’ve tended to use assessment without a very … 
covering a range of different motives, if you like.
tech changed assessment 5 So it’s something which is a technological advance that is actually permitting something more 
deep seated about the nature of the student reflecting on their own work and using that reflection 
to provide more feedback to other things. (Dean 2)
tech not changed assessment 0
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decreased the amount 0
increased the amount 4  the technology does allow us to introduce this type of interaction with the audience in a way that we probably wouldn’t have done any other way.  (CO B)
no noticeable effect 1 the WebCT doesn’t because the staff are not really in the habit of using it or looking at it and a lot of the students don’t (CO B)
decreased the amount 0
increased the amount 5 we have an extraordinarily active first year discussion board and they all use it – they all engage with it and the staff use it and that works  (CO B)
no noticeable effect 1 the WebCT doesn’t because the staff are not really in the habit of using it or looking at it and a lot of the students don’t (CO B)
decreased the amount 0
increased the amount 3
I sat in one of the lectures and it really, to me, looks really superb.  You really get the students 
engaged.  He got them working as a … they use it partly as a tool to help the students engage 
and to test their understanding, but also partly to promote group work, so what’s your answer, A, 
B, C or D?  Now, talk to your neighbours and see whether you come up with a different answer.  
Persuade each other, sort of thing.  So they use it in different ways.  So that’s quite technology 
rich. (Dean 1)
no noticeable effect 2 what it’s not doing is helping us engage the unengaged students. (CO B)
decreased the amount 0
increased the amount 0
no noticeable effect 0
 
decreased the quality 0
increased the quality 2
 you can have written comments but what the student actually sees is they see somebody 
scrolling through their work and maybe highlighting things in real time, and scribbling on things as 
they talk about it and then they get the audio commentary. ... if they want to revisit the next time 
they do the essay they can revisit where they went wrong because of the feedback, they can go 
back and revisit the lecturer’s commentary.  So the students quite like it and they tend to find they 
get five or six to ten minutes of talking, as against a few scribbled comments that they get for the 
feedback.  (Dean 2)
no noticeable effect 1 We can make these things available to them, but it does create work for us and I’m not utterly convinced of the benefit to the students.  (Co B)
decreased the quality 0
increased the quality 3
this year – I never encouraged this, or not explicitly anyway, but I would have people from the 
back of the room calling out questions in the lecture, and they were valid questions, and you know 
I’d never said “you can stop me any time and just ask questions,”, (CO A)
no noticeable effect 0
decreased the quality 0
increased the quality 1
He got them working as a team... so what’s your answer, A, B, C or D?  Now, talk to your 
neighbours and see whether you come up with a different answer.  Persuade each other, sort of 
thing.  So they use it in different ways.  So that’s quite technology rich. (Dean 1)
no noticeable effect 0
decreased the quality 0
increased the quality 0
no noticeable effect 0
















barriers to change 4
a lot of academics feel themselves to be basically self-employed researchers who do a bit of 
teaching because they have to.  They’re not really interested in what the university thinks about 
the way they should teach, what they should teach or anything else.  This is a minority.  But there 
are such people. (Dean 1)
need for change 5
The clearest thing that comes out of the strategy, and indeed it’s one of the principles, is that we 
have to become more professional teachers.  In other words, traditionally at university level we’re 
expert, I hope, in our subjects, but we seem to be quite content to be amateur educators. (Dean 
1)
potential to change 14 I think it has the potential to bring about change, but I think it’s too early to say what will happen… (CO B)
teaching style changed but not due to tech 14
We’ve realised that actually, a lot of what people do doesn’t need such a high technical spec and 
actually you can provide something which provides quite innovative patterns of learning but 
without the same level, necessarily, of really high technical spec. (Dean 2)
tech changes teaching style 19 I think the technology makes the teachers think a little bit about how they’re delivering and what they’re delivering. (CO B)
tech does not change teaching style 10
So, what we decided to do was to keep the lectures, keep the practicals as they were, because to 
break that would be saying, you know, sometimes you’ll be doing something which is radically 
different and sometimes you’ll be doing this other thing, which could be confusing, (CO C)
 
aspirations 8
what you’re trying to do is sort of influence the character and improve the nature of the learning 
experience for the majority in the middle, who, by encouraging them to be a little bit more 
independent about their own learning  (Dean 2)
tech does not give more 2 we need to force them to take more responsibility for their learning but I don’t know how you do that.  I mean, they just fail, they don’t engage, (CO B)
tech gives more 12
So it’s something which is a technological advance that is actually permitting something more 
deep seated about the nature of the student reflecting on their own work and using that reflection 
to provide more feedback to other things. (Dean 2)
 
more but not due to tech 0
more due to tech 2
I believe the last time I looked it was about a third of them were using WebCT a bit. I think that 
was because – again, intuition – they were using it to try and fill in the gaps, thing that they 
weren’t sure of in the lectures, because on WebCT there were plenty of little quizzes and so on 
that they can tackle – the quizzes are pretty directly oriented at the things they need to know in 
order to get through (CO C)
no more 17 the technology is available to them but they’re not taking advantage of it because they’re not 
engaging with the course at that level.   (CO B)
lack of 9 I guess a lot of them just don’t take very much responsibility. (CO B)
  
inconclusive 14
It’s very, very difficult to evidence that – it’s really difficult. The only instrument we’ve got is the end 
of course exam, and, you know, the cohorts change each year, so it’s not necessarily an exact 
comparison from one year to the next. (CO A)
tech attributed with increase 5
I think we demonstrated pretty clearly that the change that we made, along with the other 
improvements to the course, had a huge impact on their learning and understanding, and so we 
can even quote that the pass rate for the course went up 15%, from 75% to 90%. (CO A)
tech not attributed with increase  0
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